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ABSTRACT
This report contains a summary of compounds submitted to Picatinny Arsenal, Dover, New Jersey by Arthur D. Little, Inc. for heat of combustion determination. When sufficient sample was available, stability and sensitivity tests were also made. Except for two compounds, namely Medina (methylene dinitramine) and bis(2,2,2-trinitroethyl)urea, all those tested whose performance was outstanding were unsatisfactory for use as military high explosives because of poor thermal stability, extreme sensitivity, or both. 
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Considerable test data were collected and it seemed desirable to compile the data obtained to date and to assess the potential military value of the compounds. This report presents such a compilation.
RESULTS
The determined heat of combustion value of each of the compounds examined is given in table 1. The heat of combustion of N,N'-dichlorohaleite was not determined because of its extreme instability and high sensitivity. Table 2 lists the results of thermal stability, impact sensitivity, brisance, and explosion temperature tests conducted on the subject compounds. For the purpose of comparison, there are included in this table the results of the same tests of the explosives TNT, RDX, PETN, lead azide, and mercury fulminate. 
Discussion of Results
For an explosive material to be even considered for possible military use, it must pass vigorous preliminary stability, sensitivity, and power tests. All test results must then be evaluated against standard military explosive materials now in use. This is true regardless of whether the material is envisioned for use as a high explosive per se or as a component in a propellant composition. The materials submitted were evaluated from this point of view. Nitroform•, 1,1-dinitropane, dinitrotrifluoromethylbenzene, picryl allyl ether, picryl propargyl ether, and picryl propyl ether were subjected only to the heat of combustion determination. By virtue of their empirical composition, further study of the picryl ethers is not warranted. Likewise, on the basis of its poor stability properties, Nitroform• does not merit additional study.
On the basis of stability and/or sensitivity characteristics, the following compounds are considered to be unsuitable for military use and therefore not worthy of further investigation. This evaluation is made from the data contained in table 2. It should be recalled that mercury fulminate was eliminated and PETN virtually so from military use because of sensitivity and/or poor stability properties. They have been used only as reference standards to indicate the class of the material being evaluated. The classification of 2,3,4,6-tetranitromethylphenylnitramine (m-nitrotetryl) as being of poor stability is based on data given in Blatt, OSRD report 2014.
As noted earlier in this report, two compounds, namely, bis(2,2,2-trinitroethyl)urea and methylenedinitramine (Medina) are judged to warrant further study before being discarded. Both are powerful explosives, being oxygen balanced to carbon dioxide and water. The data in table 2 indicates bis(2,2,2-trinitroethyl)urea to be of fair stability, but of high sensitivity. The compound is made from dimethylol urea, which is difficult to isolate in the pure monomeric state, and it is probable that impurities are present. It seems desirable to determine if this is so, and to prepare and study the pure compound, if possible. The second compound, Medina, if capable of further stabilization, could find use as an additive to less sensitive and poorly oxygen balanced castable explosives. It is believed that each of these compounds should be reexamined very thoroughly, using only materials of the highest purity obtainable.
In addition to this, a compound alleged to be 2,2,3,3-tetranitrobutane was submitted for testing. Theoretically, this compound, a solid, white crystalline material melting over 100°C, has an oxygen balance to carbon dioxide and water of -20. The material submitted was indicated to be of reasonably good thermal stability and rather high impact sensitivity. However, repeated elemental analyses does not allow a structure of 2,2,3,3-tetranitrobutane to be assigned to the material submitted. Work is in progress to purify this material and determine its true structure. 
